Polycomb group-mediated gene silencing mechanisms: stability versus flexibility.
Polycomb group (PcG) proteins are highly conserved chromatin factors that repress transcription of particular target genes in animals and plants. PcG proteins form multimeric complexes that act on their target genes through the regulation of post-translational histone modifications, the modulation of chromatin structure and chromosome organization. PcG proteins have long been considered as a cellular memory system that stably locks regulatory chromatin states for the whole lifespan of the organism. However, recent work on the genome-wide distribution of PcG components and their associated chromatin marks in vertebrate cells and Drosophila have challenged this view, revealing that PcG proteins confer dynamic transcriptional control of key developmental genes during cell differentiation and development.